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RECORDING MEDIUM CONVEYANCE APPARATUS AND 
RECORDING APPARATUS COMPRISING RECORDING MEDIUM 
CONVEYANCE APPARATUS 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a recording 
medium conveyance apparatus for conveying by fastening 
a recording medium to an endless belt member and a 

10 recording apparatus, comprising the recording medium 
conveyance apparatus, and performing a recording on a 
recording medium, which is a material to be conveyed. 
Related Background Art 

Conventionally, in the recording apparatus, for 

15 example, an ink jet recording apparatus performing a 
recording by a recording device of an ink jet system, 
there has been a type using a recording head of a full 
line type, which can record at high speed with high 
quality. In this recording apparatus, there has been 

20 generally known a method in which an electrically 

conductive electrode is provided in the endless belt 
member which conveys the recording medium and given a 
charge so as to generate an electrostatic force, 
thereby performing the recording while conveying by 

25 fastening the recording medium to the belt member. 

A background technique of the recording medium 
conveyance apparatus leading to the completion of the 



present invention will be described below with 
reference to FIG. 1 and FIG. 4 which are also the 
embodiments to which the present invention is adapted. 

As shown in FIG. 4 , on a conveyance belt 31 as an 
endless belt member, fastening power generation means 
constituted by an electrode plate 36a made of an 
electrically conductive metal, a base layer 36c, a 
surface layer 36d, a member to be fed 36e and the like 
are integrally or movably provided with the movement of 
the conveyance belt. The member to be fed 36e and the 
surface layer 36d are constituted in such a manner as 
to be substantially on the same flat surface. 

As shown in FIG. 4, electrical feeding means for 
supplying electricity to the conveyance belt 31 is 
constituted by an electrical feeding brush 51, an 
electrical feeding electrode 52 and support member 53. 
The member to be fed 36e is brought into contact with 
the electrical feeding brush 51 for supplying a charge. 
From this electrical feeding brush 51, the charge is 
supplied to the member to be fed 36e so as to generate 
the electrostatic force. In this way, an excellent 
fastening force can always be generated on the 
conveyance belt 31. 

In FIG. 1, reference numeral 39 denotes a charge 
elimination brush. By charge-eliminating the 
conveyance belt 31 by this charge elimination brush 39 
so as to eliminate the fastening force, the recording 



medium (the sheet material) can be smoothly discharged. 

Reference numeral 40 denotes a sheet expulsion 
sensor for detecting a discharge of the recording 
medium from a recording area. It is constituted in 
5 such a manner that, by not detecting the discharge of 
the recording medium, the failure of a discharge 
conveyance (a discharge jam) of the recording medium in 
a discharge portion (not shown) can be detected. When 
the discharge jam occurs, a belt driving is allowed to 

10 be promptly interrupted. 

Reference numerals 91, 92, 93, 94 denote recording 
medium float detection sensors for detecting a float 
(gap) of the conveyance belt from the recording medium. 
This sensor is arranged just in front of each recording 

15 device (an ink jet recording head) 7Y, 7M, 7C, 7K. 

This is because when the top end or the rear end of the 
recording medium passes under the recording device in a 
state of being floated from the belt surface, the 
recording medium damages the surface of the recording 

20 device by rubbing the surface (the ink discharging port 
forming surface) of the recording device and, 
therefore, in order to prevent this, the sensor was 
provided. That is, if a float of the recording medium 
is detected in advance by the recording medium float 

25 detection sensor and the driving (the conveyance 
operation) of the conveyance belt is stopped, the 
passing under each recording device of the floated 



recording medium can be prevented in advance. 

However, in a constitution based on the above 
described background technique, the jam processing 
after the occurrence of a jam was detected and the 
conveyance belt 31 was stopped was complicated. 
Usually, when the jam occurs, though the conveyance 
belt 31 is stopped in order to protect each recording 
device, because the conveyance belt 31 is put into a 
conveyance stopped state with the recording medium 
loaded as it is at this time, in such a stopped state, 
the charge elimination brush 39 could only charge - 
eliminate a very narrow portion in contact with the 
conveyance belt 31. Accordingly, the recording medium 
which remains to be loaded on the conveyance belt 31 
remains to be substantially fastened by the conveyance 
belt 31, and for this reason, the recording medium 
which is in a state of being loaded on the conveyance 
belt 31 was in a very difficult state for the operator 
to remove. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to 
provide a recording medium conveyance apparatus 
allowing the recording medium which remains to be 
loaded on the conveyance belt to be easily removed and 
a recording apparatus comprising the recording medium 
conveyance apparatus when a jam occurs and a belt stops 



without installing a new member for charge -eliminating. 

It is another object of the present invention to 
provide a recording medium conveyance apparatus for 
rotating an endless belt member and supplying 
electrical power to the belt member so as to convey and 
absorb the recording medium (the sheet material) to the 
surface of the belt member or the recording apparatus 
comprising the recording medium conveyance apparatus 
and performing a recording on the recording medium by 
the recording device, comprising: electrical feeding 
means capable of supplying electricity to the belt 
member comprising a portion to be fed by a first 
voltage value for fastening the recording medium or by 
a second voltage value for releasing the fastening of 
the recording medium; conveyance failure detection 
means for detecting the conveyance failure of the 
recording medium; and control means for performing the 
control of the belt member and the electrical feeding 
means based on the conveyance failure detection signal 
of the conveyance failure detection means, wherein when 
the conveyance failure is detected by the conveyance 
failure detection means the recording apparatus 
comprising the recording medium conveyance apparatus in 
which the electrical feeding means supplies electricity 
to the belt member at the second voltage value and the 
recording medium conveyance apparatus is provided. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an explanatory view of a positional 
relation among an fastening force generation means, a 
conveyance belt and a recording device of a first 
5 embodiment ; 

FIG. 2 is an explanatory view of the conveyance 
belt of the first embodiment viewed from above; 

FIG. 3 is an explanatory view of the inside of the 
conveyance belt ; 
10 FIG. 4 is an explanatory view of the fastening 

force generation means of the first embodiment; 

FIG. 5 is a whole block diagram of a recording 
apparatus of the first embodiment; 

FIG. 6 is an explanatory view of a control block 
15 of the recording apparatus of the first embodiment; 

FIG. 7 is an explanatory view of a control flow 
chart of the recording apparatus of the first 
embodiment ; and 

FIG. 8 is an explanatory view of the control flow 
20 chart of the recording apparatus of a third embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Various modes of the recording medium conveyance 
apparatus, which adopts the present invention, and the 
25 recording apparatus comprising the recording medium 

conveyance apparatus will be described below in detail 
with reference to the drawings . 



(First Embodiment) 

A recording apparatus according to a first 
embodiment will be described by using FIG. 1 to FIG. 7. 
FIG. 1 is an explanatory view of electrical 
5 feeding means of the present invention. FIG. 2 is an 
explanatory view of a conveyance belt 31 and fastening 
force generation means 36. FIG. 3 is an explanatory 
view regarding the generation of the fastening force of 
the fastening force generation means 36. FIG. 4 is an 

10 explanatory view of an electrical feeding to a 

conveyance belt from electrical feeding means. FIG. 5 
is a sectional view showing the whole constitution of 
the recording apparatus of the present invention. FIG. 
6 is a view showing a control block of the apparatus of 

15 the present invention. FIG. 7 is a view showing a 
control flow chart of the present invention. 

As shown in FIG. 1, the electrical feeding means 
is constituted by an electrical feeding brush 51, an 
electrical feeding electrode 52 and a support member 

20 53. The right side of FIG. 1 is a feed paper side for 
feeding a sheet material such as a paper and the like 
as a recording medium and the left side is a discharge 
side for expelling the same. The sheet material such 
as the recording paper and the like is conveyed from 

25 right to left. The electrical feeding brush 51 is in 
contact with a portion to be fed (to be described 
later) of the conveyance belt 31 as a belt member and 



supplies an electrical energy to the portion to be fed 
of the conveyance belt 31. 

The voltage value given by this electrical feeding 
means to the portion to be fed of the conveyance belt 
5 31 is usually 1.5 kV (a first voltage value) at the 
time of conveyance . 

On the other hand, when a jam occurs during the 
conveyance of the sheet material and the driving of the 
conveyance belt 31 is interrupted, the value of the 

10 voltage supplied by this electrical feeding means to 

the portion to be fed of the conveyance belt 31 becomes 
0 V (a second voltage value) . In this way, the charge 
stored in the electrode plate of the conveyance belt 31 
is eliminated and the fastening force generated in the 

15 conveyance belt 31 is vanished. 

Note that, in the upstream of the sheet material 
conveyance direction of each recording device 7Y, 7M, 
7C, 7K as recording means, a first sheet float sensor 
91, a second sheet float sensor 92, a third sheet float 

20 sensor 93, a fourth sheet float sensor 94 as the 

recording medium float detection means are arranged, 
respectively. In the discharge portion, an expulsion 
sensor, namely a sheet expulsion sensor 40 used as the 
discharge conveyance failure detection means is 

25 arranged. 

As shown in FIG. 2, the fastening force generation 
means 36 of the conveyance belt 31 is constituted by an 



electrode plate 36a and an earth (ground) plate 36b and 
is comb- shaped as shown in FIG. 2. These plates are 
facing each other in the direction orthogonal (or may 
be in the crossing direction) to the belt conveyance 
direction and provided in plurality in the conveyance 
belt 31 in such a manner that a concave portion and a 
convex portion come into each other. 

On both sides of the conveyance direction of the 
conveyance belt 31, portions to be fed 36el, 36e2 are 
provided in a square shape having sides of the width 
longer than the width of each electrode plate 36a, 36b. 
The electrical feeding brush 51 which is conductive is 
electrically conductibly brought into contact with the 
portions to be fed 36el, 36e2 by a predetermined 
pressure . 

By this electrical feeding brush 51, a positive 
voltage is applied to the portion to be fed 36el from a 
high voltage power source (not shown). On the other 
hand, the portion to be fed 36e2 is made conductible to 
the earth. Note that the electrical feeding brush 51 
is preferable to be of a conductive material having a 
volume resistivity of 10~ 4 £2cm to 10" 5 Qcra. 

Next, the generation of the fastening force of the 
fastening force generation means will be explained. 

As shown in FIG. 3, when a voltage is applied to 
the electrode plate 36a, an electric force is generated 
in FIG. 3 in an arrow mark direction, thereby forming 



-lo- 
an electrical line of force. By the potential 
difference between the electrode plate 36a and the 
earth plate 36b, an fastening force is generated above 
the conveyance belt 31 and the recording medium P on 
the conveyance belt 31 is fastened. 

Here, because the volume resistivity (S2cm) is 
expressed as a base layer > a surface layer in the 
present invention, the electrical line of force 
generated becomes larger on the upper surface of the 
belt so that the fastening force is allowed to become 
larger . 

Next, the electrical feeding from the electrical 
feeding means to the conveyance belt will be described. 

As shown in FIG. 4, the fastening force generation 
means 36 is constituted by an electrode plate 36a made 
of an electrically conductive metal, an earth plate 
36b, a base layer 36c a surface layer 36d, and the 
member to be fed 36e and provided in such a manner as 
to be integrated with the conveyance belt 31 or move 
along with the movement of the conveyance belt 31. The 
electrical feeding means is, as described above, 
constituted by the electrical feeding brush 51, an 
electrical feeding electrode 52 and a support material 
53. This member to be fed 36e is substantially in the 
same flat surface as the surface layer 36d. The 
electrical feeding brush 51 is brought into contact 
with the member to be fed 36e by a predetermined 



pressure and supplies electricity to the same. 

The electrode plate 36a and the earth plate 36b 
are protected and provided in such a manner as to be 
sandwiched between the base layer 36c and the surface 
layer 36d which are made of a dielectric material. 
Both of the base layer 36c and the surface layer 36d 
are constituted by a synthetic resin such as a 
polyethylene and a polycarbonate having a size of 10 15 
Qcm to 10 17 Qcm and 10 10 Q Cm to 10 14 flcm, respectively. 
The surface layer 36d and the upper surface of the 
member to be fed 36e are subjected to the processing of 
a fluoroethylene resin and the like and its water 
repellency is maintained in an excellent state. 

Next, the whole constitution of the recording 
apparatus of one embodiment according to the present 
invention will be described by using FIG. 5. 
Particularly, the recording portion in which a 
recording on a sheet material and the like by a sheet 
feeding portion, a conveyance portion and a recording 
head is executed and a discharging portion in the 
recording apparatus will be described in order. 

The sheet feeding portion is capable of rotating 
with an axis of rotation as a center, in which a 
pressure plate 21 to be loaded with the recording 
medium P and a sheet feeding body of rotation 22 for 
feeding the recording medium P are combined with a base 
20, and energized to the sheet feeding body of rotation 



22 by a pressure spring 24. In the pressure plate 21, 
there exist a separation pad (not shown) having a large 
friction factor for preventing a heavy feeding of the 
recording medium P and a separation claw (not shown) 
5 for separating the recording medium. In addition, a 
release cam (not shown) for releasing the abutting of 
the pressure plate 21 against the sheet feeding body of 
rotation 22 is provided. 

In the above described constitution, in a standby 

10 state, the release cam pushes down the pressure plate 

21. In this way, the abutting of the pressure plate 21 
against the sheet feeding body of rotation 22 is 
released. When, in this state, the driving force of a 
conveyance roller 32 is transferred to the sheet 

15 feeding body of rotation 22 and the release cam by 

gears and the like, the release cam is separated from 
the pressure plate 21 and the pressure plate 21 is 
lifted. Accompanied with this, the sheet feeding body 
of rotation 22 and the recording medium P abut against 

20 each other and, further accompanied with the rotation 

of the sheet feeding body of rotation 22, the recording 
medium P is picked up and the sheet feeding starts. 
The sheet feeding body of rotation 22 continues to 
rotate until the recording medium P is conveyed to the 

25 conveyance portion. 

The conveyance portion absorbs the recording 
medium P and comprises the conveyance belt 31 as the 
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conveying belt member and a paper rear end sensor not 
shown (a PE sensor) . 

The conveyance belt 31 is driven by a driving 
roller 34 and stretched across among the driving roller 
5 34, a slave roller 32 and a tension giving roller 35. 

The driving roller 34 has a belt motor 50 as a driving 
source. The conveyance belt 31 is made of a synthetic 
resin such as a polyethylene and is in an endless belt 
shape . 

10 Reference character F denotes electrical feeding 

means. This electrical feeding means F will be 
described in detail with reference to a separate 
drawing. The electrical feeding means F applies a 
voltage of about 0.5 kV to about 10 kV to the 

15 conveyance belt 34 so that the recording medium P is 
fastened to the conveyance belt 31 in a tightly 
adhering state. 

The conveyance belt 31 moves at a speed of 170 
mm/sec for the standard recording mode. The distance 

20 between before and after the recording medium 

(hereinafter, referred to as the distance between 
papers ) at the time when a plurality of recording media 
are continuously fastened and conveyed on the 
conveyance belt 31 is 10 cm if a recording paper of A4 

25 size (Japanese Industrial Standard) is used in the 

standard mode. Further, if the recording medium is a 
recording paper having A3 size (Japanese Industrial 
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Standard) , the distance between papers is 15 cm. 

In the position opposing to the slave roller 32, a 
pinch roller 33 which is pressed against the conveyance 
belt 31 and slavishly moves is arranged. In the 
5 downstream of the conveyance direction of the slave 
roller 32 and in the position opposing to the sheet 
material and the like conveyed by the conveyance belt 
31, recording heads 7K, 7C, 7M, 7Y as recording devices 
supported by device support members are arranged. The 

10 resolution of this recording head is 600 dpi and the 
head is an ink jet recording head of a line type in 
which a plurality of nozzles corresponding to the whole 
width of the sheet material are arranged in the 
direction orthogonal to the conveyance direction. 

15 These recording heads emit ink by giving a thermal 

energy to the ink by a heater and the like. That is, 
by this thermal energy, the ink generates a film 
boiling and, by the change of pressure produced by the 
growth or the contraction of bubbles in the ink by this 

20 film boiling, the ink is emitted from a nozzle, thereby 
forming an image on the recording medium P . 

Reference numeral 39 denotes a charge elimination 
brush. The charge elimination brush 39 is conducted to 
the earth. It eliminates the fastening force between 

25 the recording medium (the sheet material) P in which 
the image forming was completed by the recording head 
and the conveyance belt 31 just before the medium is 



discharged from the recording portion. 

A discharge portion is constituted by a discharge 
roller 41 and a gear- shaped body of rotation (discharge 
slave body of rotation) 42. The recording medium P in 
which the image was formed is held between the 
discharge roller 41 and the gear- shaped body of 
rotation 42 and conveyed and discharged to a discharge 
tray 43. A sheet expulsion sensor 40 checks the 
existence/non-existence of the recording medium P in 
the discharge portion. 

Note that reference numeral 38 denotes a cleaning 
roller, which is used when the conveyance belt 31 is to 
be cleaned. 

A control block of the apparatus of the embodiment 
according to the present invention will be described by 
using FIG. 6. 

In FIG. 6, reference numeral 80 denotes a control 
portion, which is constituted by containing a CPU 80a 
which moves according to a control program, a ROM 80b 
which houses the program, a memory for use of an 
operation and a RAM 80c which is a memory for storing a 
contamination detection data. A gate array 80d is a 
LSI which, together with the CPU 80a, controls a signal 
to the recording head and a signal to the electrical 
feeding electrode. 

To this control portion 80 as control means, the 
followings to be described are connected. 



Reference numeral 50 denotes a belt motor, which 
is a driving source for rotating the conveyance belt 
31. Reference numeral 7K denotes a recording head of 
black, 7C a recording head of cyan, 7M a recording head 
of magenta and 7Y a recording head of yellow. 
Reference numeral 40 denotes the sheet expulsion 
sensor. Reference numeral 5 2 denotes the electrical 
feeding electrode. 

Reference numeral 91 denotes a first sheet float 
sensor, reference numeral 92 a second sheet float 
sensor, reference numeral 93 a third sheet float sensor 
and reference numeral 94 a fourth sheet float sensor, 
which are, as described above, used as recording medium 
float detection sensors. 

A control flow chart by the control means when a 
conveyance failure occurs will be described by using 
FIG. 7. 

In the present embodiment , as the conveyance 
failure detection means for detecting a conveyance 
failure, an example of the case where a sheet float 
sensor as the recording medium float detection means 
for detecting a float of the sheet material and the 
like on the conveyance belt in the vicinity of the 
recording head is used will be illustrated and 
described. Here, what is meant by a float from the 
conveyance belt 31 such as the sheet material and the 
like is a phenomenon in which the recording medium is 
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separated from the conveyance belt in the recording 
device direction. 

As shown in FIG. 7, when a jam attributable to the 
so-called sheet float phenomenon occurs, at step Sll, 
the sheet float sensor emits a detection signal 
concerning the occurrence of the jam. Based on this 
detection signal, at step S12, the belt motor 50 is 
stopped. Subsequently, at step S13, all the applied 
voltages of the electrical feeding electrode 52 are 
changed to 0 V (a second voltage value) and the charge 
elimination of conveyance belt 31 is performed. At 
this step S13, the fastening force of the conveyance 
belt 31 can be vanished. At the next step S14, the 
apparatus is in a wait state for a predetermined length 
of time. This is a wait corresponding to the time 
required for the elimination process at the preceding 
process (the step S13). At step S15, the apparatus is 
in a standby state so that the electrical feeding can 
be made for generating the fastening force when the 
usual conveyance operation starts again. 

As described above, according to the present 
embodiment, when a jam occurs, by eliminating the 
fastening force of the conveyance belt 31 after the 
conveyance belt 31 was stopped, the recording medium 
(the sheet material) loaded on the conveyance belt 31 
as it is can be easily removed. 
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(Second Embodiment) 

In the above described embodiment, though the 
conveyance belt 31 was stopped when a jam occurred, in 
the present embodiment, when the sheet material on the 
conveyance belt 31 is in a position opposing at least 
to any of the recording heads 7K, 7C, 7Y, 7M, in the 
case where the position is recognized based on the 
signals from the sheet float sensors 91, 92, 93, 94, 
the conveyance belt 31 is moved at a sufficiently lower 
speed than the conveyance speed at the usual recording 
execution in an opposite direction and the sheet 
material is discharged from the recording portion and, 
after that, by the method described in the first 
embodiment, the fastening force of the conveyance belt 
31 is allowed to be vanished. In this way, such an 
event can be prevented in which an operator attempts 
forcibly to take out the sheet which exists in a narrow 
space between the recording head and the conveyance 
belt only to damage the recording head due to rubbing 
of the sheet material and the recording head against 
the ink discharge port forming surface. 
(Third Embodiment) 

A recording apparatus according to a third 
embodiment will be described by using FIG. 8. 

FIG. 8 is a view showing a control flow chart of 
the present invention and, by using this FIG. 8, the 
control flow chart when a conveyance failure occurs 



- 19 - 



will be described. 

Note that, in the above described embodiment, 
though as the conveyance failure detection means for 
detecting a conveyance failure, an example of the case 
where a sheet float sensor as the recording medium 
float detection means for detecting a float of the 
sheet material and the like on the conveyance belt 31 
in the vicinity of the recording head was used was 
illustrated, in the present embodiment, an example of 
the case where the sheet expulsion sensor 40 as the 
discharge conveyance failure detection means for 
detecting a jam of the sheet material and the like in 
the vicinity of the discharge portion is used will be 
illustrated and described. 

As shown in FIG. 8, when a jam occurs at the 
discharge portion, the control portion 80 which 
recognizes that a conveyance failure having occurred 
based on the signal from the sheet expulsion sensor 40 
at step S21 stops the belt motor 50 at step S22. 
Subsequently, at step S23, all the applied voltages of 
the electrical feeding electrode 52 are changed to 0 V 
(a second voltage value) and the charge elimination of 
the conveyance belt 31 is performed. At this step S23, 
the fastening force of the conveyance belt 31 can be 
vanished. At the next step S24, the apparatus is in a 
wait state for a predetermined length of time. This is 
a wait corresponding to the time required for the 
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charge elimination process at the preceding process 
(the step S23). At step S25, the apparatus is in a 
standby state so that the electrical feeding can be 
made for generating the fastening force when the usual 
5 conveyance operation starts again. 

As described above, according to the present 
embodiment also, when a jam occurs, by eliminating the 
fastening force of the belt after the belt was stopped, 
a conveyance sheet , which is loaded on the belt as it 

10 is, can be easily removed. 
(Other Embodiments) 

In the above described embodiments, while as the 
conveyance failure detection means for detecting the 
conveyance failure, the sheet float sensor as the 

15 recording medium float detection means in the first and 
the second embodiments and the sheet expulsion sensor 
as the discharge conveyance failure detection means in 
the third embodiment were illustrated, the present 
invention is not limited to this . 

20 For example, both of the above described sensors 

may be combined and used or a constitution may be such 
that another type of detection means is used. 

Further, in the above described embodiments, 
though an example of the case where the electrical 

2 5 feeding voltage (a first voltage value) to the 

conveyance belt for fastening the recording medium was 
taken as 1.5 kV was illustrated, the present invention 
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is not limited to this, but may be of another voltage 
value . 

Further, though an example of the case where the 
electrical feeding voltage (a second voltage value) at 
5 the time when the electrical feeding to the conveyance 
belt was interrupted and the fastening force was 
eliminated was taken as 0 V was illustrated, the 
present invention is not limited to this. For example, 
even if it is 5 V or -5 V, if it is the voltage which 
10 can substantially and quickly eliminate the fastening 
force of the conveyance belt, it may be preferable. 

Further, even if the fastening force is not 
completely eliminated, the potential difference of the 
adjacent electrodes may be made smaller and only weaken 
15 to such an extent 

that it is safe to remove the recording medium. 

Further, though an example of the case where the 
resolution of the recording head was 600 dpi was 
illustrated, the present invention is not limited to 
20 this, but may be of another resolution (for example, 
1200 dpi) . 

As described above, according to the present 
embodiments, when a conveyance failure (a jam) of the 
recording medium occurred, by vanishing the fastening 
25 force of the belt member for fastening the recording 

medium after the belt member was stopped, the recording 
medium remained to be loaded as it was on the belt 
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material could be easily removed. Further, rather than 
installing a new member for charge -eliminating, the 
charge elimination could be easily performed by the 
present invention. 



